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POCCHHACKAS ©EIEPALIHA
ANMMAHACTTALAE IEHHNTPAICKOR OEMACTI
KOMHETET
ORIIETO H NPOGECCHOHATBHOT (G OBPATOBANHA
MEHHHTPALCKOH ORIACTH

PACITOPAKEHHE
it gyﬁﬁaﬁ{ﬂ{wzﬂ ﬁ’@;rwu.a.h': ﬁﬁ,?f?— %

OO0 yreepxienHH HHPPACTPYKTYPHOIO JIHCTA I8 OCHAINEHHA
obmeobpazopaTeabHBIX opranisanuii Jennnrpanckoii obnacrs,
PACTIOIOKEHHEBIX B CRILCKOH MeCTHOCTH H MAJILIX FOpoaax, Ha Daze
KOTOPBIX IUIAHHPYETCH OTKPLITHE HEHTPOB 0DpAI0OBaAHNA
eCTECTBEHHO-HAYHHOH B TEXHONOrHYeCKOH HANPABICHHOCTH
«Touwa pocra» B 2022 roay

B menax coznanmd H pyHKIHOHHPOBAHHS LEHTPOB o0paioBaHus
ecTecTBeHHO-HayuHol W rexHomormdeckoll manpasreHHoCoTH «Touxa
poctay (manee — LlenTp) B paMEax peanusauny (eacpansHOro NpoeKTa
«CoBpeMeHHad IIKONA» HANHOHAIBHOTO mnpoexrta «(Opazomanmen Ha
TeppuTophH Jlenuurpanckoil obnactu s 2022 romy:

1. VreepauTe HHOPacTPYKTYPHBEIH [HCT [OI08 OCHAIIEHHSN
ofmeoOpasopaTensieix  opranwsanuii  JlemwHrpanckoi  ofnactw,
PACMONOMKEHHBIX B CEMBCKON MECTHOCTH H MANLIX ropomax, Ha Oase
KOTOPEIX — Tnanupyercd  oTkpeiTHe Llentpom, obopynosaHHewm,
pPAcXOAHBIMHE MATEpHATAMH, cpefcTBaMu o0Y4eHHA H BOCIHTAHHS
COTTIECHD TIPHIOMEHHO.

2. KouTpomk 3a HCIOTHEHHEM HACTOAIIETO PACTIOPAMKEHHS
BOANOMKHTE HA HAYANLHEKA OTIENa ynpaenenus 8 chepe obmero,
NONONHHTENEHOTO — O0pa30oBAHHA W BOCTIHTAHHMA — KOMHTETA
Bunoxyposa M.B.

3aMecTHTeNk NpPeCeIaTeNd KOMHATETA ﬁﬁfi’ T.I'. Pribopenxan
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K PacnopeHHI0 KoMETEeTa oblmero

H npoeccHORATEHOTO obpasoBanns
Jlenurrpanckoli oGnacra
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IJ HanMenopnasme

Kparkue npuMepHble TEXHHYECKEE

xapakTepucTarn (PBITOY) |;I:IHME1.‘-E]I

Hammenopanme nanpanncunn: "Barosan (ofazamensnan yacms)”

EHOBAHHE
| panena:
Ecrecreenronayman)

PARTEHHOCTE"

uihponas
raflopamapms no
uzuRe (Ywenuyecnan)

(I CREYUATEH GRROAHENLE
GKCHEPUMENTHOE RO MEMAM KVPea g,
Novmaexmayus. Becnposoduct
emudamyuE 1o gusse ¢ o-o

mpaernHniMy damuisaiy [fupposoi
AMYNK MEMAEDIMVPE! & OHIHAZIONOM

MEPEHIER He Yaoce yem om -20 do 120C
Tudipoaoi damus afcotomuoso
ASTENUA ¢ OUANAZOROM UIMEPERUA HE

wear ot 0 oo SO0 klTa o
HUPTHO20 RORR © OUENTR0H0M

LAMEPENUR 18 Yoice yes om =80 do 80 mTa
lamtyay RONPEXNCERWA © duanaIolam
WIMEDENWR HE Ve weM om -2 do +28; om
-5 oo 58 om =10 oo +10B; om -15 do
+15B [Hamuux moxa ne yoce wem om -1
Ao +14 Jamuuk akcerepoMemp ¢
ROKOIIMETAMY He MeHee vea =2 g &4 g
a8 o Omoersisie vempoticmea: USE
priltospad ne Menee 2 wanana, +~10 B
Arceccyapu: Kabeus USE
coedunmensrstl apaduoe Yyempoicmas ¢
watesem minilSE USE Adanmep Blugtooth
4. I Low Energy Kowcmpyxmop dnn
podedentin skcRepuMenmos Kpamyoe
PYROSOACHIS0 RO IKCAYOMEYLL yufposod
nafopamopu [pozpausmoe obecnevenie
Memoduseckie pexomerndayiu (40 paGom)
Haatnioe PYCCKORIBINHOZO Cailma
moddepaciu Haruvwe sudeopoiusos.
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Haumernosanme

ofopyI0RAWHS
(PBIIO)

Kparkue npumepibie TexunsHeckne | EamaAna
xapakTepacTEn (PBIIO) HIMEp

ITHYECTBE

Ll (PHENUNECKAR)

6 OCHOSHOL MIKOAE 1 APOEKMKO-
CCTEOGAMETBCKOT DERMEALHOCIIY
ayiccr. Kounaesomayus:

FPOROOROT MYREIINOGIULR RO XUMEN ¢
~MA BCHPOSHNBIME damyukasu Jamyik

FMEPEHUT HE Yoee ves am 0 do 204
st om0 g 2000 axCas om 0 do
20000 raCam Jamwux mexnepamyps o
OHANAZONOM BIMEPENIR HE VICE %EM 0N =
21} do + 1400 Omdensnsie damyust:
Tanms: onmvecron nromuocmu 525 wu
Axceccyapr; Kabews USE
coedunumeTsbll JapRinoe yempolicmeo ¢
poberes miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpameoe pyrosodcmen no
aRCITamayuy yudiposon taboparopi
Hafop sabopamoproil conacmxy
ITposparvioe ofecnRevenie
(Memodimecxue peroMeHOayun He MENEE
40 pabom Harwue pyocronsuiiiozo
catima noddepacey Harwae
frudeopOItiKod,

Iugposas
nafOpamopu e
Groanzu

(P eniecian)

CCHEYHEIET SRIFITHERTE

arygicea. Kovniexmayua: becnpogodnot
AbmUdanTiuK ro Guonocts ¢ S-io
MPOERHEIME Samvticasi Jamaux
GHCHOCTRY ¢ OUEREIOHOM UIMEPENLR

o 0026 Hammux oceeugesuocmi ¢
HATONOM HIMEPEHUA He YoHoe vex om O
F180000 re Jamyux pH ¢ duanazonom
epenus He yowe wes om 0 do 14 pH
GMYEK IMEMNEPOMYPEL ¢ OUARAZON0M
epelus we yace weam om -20 do + 1400
amLE MEMBEDATYPEL OKDYVNCAMMEN

B C JUARATONOM UIMEPEHIT HE VNCE
em om -20 do +40C Axceccyap.
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e (PBIIO)

Kparene npEMepHEE TEXHHYMSCKHE
xapaTepucTisn (PBITO)

Ensnnua |
nIMEpEeHHA

Koamwecrsol

MALIUYECKILY WIMATUEOM, PaIpelienie
e menee (0.3 Mnuxe [Tpospavasnoe
fecnevenwe Memodimeckue
xoMeNdayuy ke menee 30 pabom
maroskd Harusie prockofsmunoze

UG AOOMEPNCRL, HROETINNE

OPOIUKOR

Hamuenopanne
pasgena:
"KoMneorephos
obopyaoBRaHIe"

Tun yempoticmea: Muozodnmrpuonareioe
vemipoticrnas (A0, Heemmocms
pevame: wepno-tenas; Texnorozus
FENATIN, FAENMPOSDAPINECKaR (Razephas,
CAREMMOAUOONAR); DoprMam reuamu; He
enee A4 Tun exannposarud:
OMIRMCHE L RAaN e mmeil;
FIMOFCNOCHIb CRANUPOBAHINA &
Momax: He menee A4 Crocod
wrenur LAN, Wi-Fi, USB

22,0

Henmbime

~gharmop: woymbyx; Pamep
wazonatu: we menee 15,6 duodvos;
azpewenue axpana; Full HD, Chuad HD
u Ulira HD; Ofwui offvem
MEHOETEHRON ONEPEMUEHOT RIEMEMU: He
enee & [baiim; Mawcuwvanoisi obigui
odoepACHEaEMbl 00beM oNepamuaHal
mu: ne memee 16 Noatim; Ofwem S50
pakonumets, e menee 240 hafim,
Fecnpogodnas cesrs: Wi-Fi; Koausecmeo
f.:'.'mpﬂ ennpx ¢ roprye nopmos USB! ne
EMEE I, NI KOMOPLIX He Menee | donxcho
finimie USE aepoii we nuxce 3.0,
Paspewierie aab-ravepes, Mruxcets: e
wenee 0.3 Bempoennwai muspoghon;
FOlasuamypa ¢ Packiaoroi i MapruposKon
keraming QWERTYHIIVEEH: IToddepxcrxa
CmiaHAapmos GecnPosoOHT CaRIL
802, 1 a/b/g/n/ac; Hpouzeodumensnocnis
mpoyeccopa (THavenue noxasamens «CPL
Marks no mecmy « Laptop & Portable CPU
ErfOmanCe
tip:www. cpubenchmark netTaptop. fumi) .
e menee SO0 edvinuy, Hanmue
(HHVARRIOPa Ml & KoMpTeRme; da;

Vemanogienian onepayuoiiaR cCucmenad o

a6, 0k
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Kparkne opaMepHLIe TEXHHUECKHE
xapakrepucTaen (PBITO)

Eawannma
HIMEpeH

WITHSECTHR

SPADLNECKIM RORbICOUMETLCRILV
unmepelicon, ceedenus o Komapom

ERTNYENL @ COUHMET Peecmp PoCCHToKx
PIPOSPAMM IR SREKIHPONNBEX
SRIMHCAMETERbX Matin 1 Oay dannse;
¥omanoaierumill naxem ofucHo2o
FIOSIMMHOZ0 O0ECHEYeHIN,
COBMECTIMOZD © VEMAN08ReNnot
OHEPAYHONKOH CHCmeMol], caedentis o
ROMOPOM SKTIOYENS 8 eOUNBIE peecmp

POCCUTICKIX MPOSPaMM T8 JTERTPONNBIY
FEINUCTUTREABNEIY Mot 1 Bas dannbix,

Hanmenopanme Hanpasienna: ""donoanumershos

™

Hanvesoparne
paamema;

" K oMITBROTEpHOS
noopyYIoEiHHe"

HarveHoBaHHS
nasIena;

T ex HONOrHYECKaH
HanpaBIeHHOCTE"

CHipaFoaamenrbHb
affop A HIVHENIR
ORI ER KB

OMIEXHINECKIE
HCTEM

ML TR UONH B
nofomoa

(CipazosametsHull HaBop Qonweel Guimb
FEOHATHAYER QIR HIVUEHLR
BOBOROMEEHUNECKIE IMEXHORGUT, BCHOS
O PN HONKBIX MEXHOR0NET 1
FEXHOAOZNE NPOMBILILTERHOL
QEMOMIMUIARUY, & AKHCE METHONOZNL
FIPORIOMENEPOSaNLR ¥ GO0WMUEHOZ0
npouraedcmen. B cocmas nabopa
AORNCHEL SXOMUME KOMIETERIIOMUE 1
Vempoticmed, ofradaouyue
RONCHHPVRMUEHOLN, anrampamioi u
PPOSPAMMHON CORMECHIIMOCTREIO ApVe ©
ppveos. 1) Kosmniesm goucmpysmisisg
WTEMENINOR W MEMMALLY 1 RIGCHINKG G
opry MOORTEH MANUIYARYUONHBL
jpofiomoe ¢ Y2080 KUNEMIMLROU,

L GCKOMAPAIAETEHOH KUNEMamRo,
(Delta-runemamurol, 2)
Humearexnpaisisti CEPEOMOTYIE ¢
HCZPUPOSIHROT cucmeMol VIPasTesuA -
e menee Fuim, Ceprormodyns dORN0EN
GACENIIS UM MEPUPORTHROT CUCTIEMOT
HuR, ofecheyusarouen oOpamnyg
b WA KOHRPOLS RAPAMEMDOE -
CNCENIE fAAG, CROPOCHIL GPIUEHIE,
VARG PG00, @ MakNce

I,

22.00




Hanmenopamne

Nu Kparkne npuMepHbie TEXHRUECKHE Eammma | . mJ
afopy HHS J‘\ﬂ-‘l

'n (PE;IE] xapaETepucTHEH (PBIIO) [IMEpEHH o

OOECHENURANIHET SOTMONCHOCTTE
DCAEDOSaMEREROS0 ROSKIFONENNR ODVE ©
APVE0M U VAPAEIERER CEPEOMOOVIRMNE RO
MOCAEDORTHENENOMY ROTVIVRIEKCHOMY
CUNXPONHOMY wnmepgedicy. 3}
Poformemexn ekl KoHmpoLIep,
mpedemagiiogul cofol ModyTenoe
MpPOUCIED, SKIOYNGYEs & celd
DOMORAAMNBLT MUKPOKOMIbKED Q18
FRIHONHENLA CTONHBLY SRINNOTNMEN LY
OrIEDAYUTL, REPHGEPLUINGIR KORMPOIRED

g VAPAETERUA BHENUML YOmpoicmeaun
i Ry PACHUPEHIT 1R ROOKINYENIT

HOMETHUNECKOS KORMPOALepa
doadcHs oGTeianth odHosPeAEHROT
FOHCHHEYIMUEHON, anmdpamiol i
j MO CORMECTIILHOCMbRD ApYe ©
dpveosM,. Pofiomomexiusecsuli KOHMpOLTED,
JoANCEN YOORIEMEOPAME MEXHNYECKUM
HEPUCTTINEN. KOR-80 Roep
FCMPOEHHOZ0 MUKDOKOMABIIMEDT = hE
MEHEE &, MOaRmMOsad Yacmoma 8apda - He
venee .2 Ty, obwem O3V - ne venee 512
M, wanwvne uimepdheticos - SPI 120, 1-
wire TTL, UART, PWM, yudpoaste - ne
weniee {6 wim i QHAT0Z0FHIE HOPIMEL - HE
MEHEE & MM 008 ROOKTIOYEHUE SHEWHLX
Vempoticms, BCMPOEHIRE MUKpopon, a
xawce WiFi win Bluetoorh das
[:zwuumm £0 SHEMIHIMLU
vempoticmeany, Pobomomexnusecruil
mposien JoiNceN obecHey ueams
mummacmh RPOZPOMMUPOSAHIA C
moMOieo cpedeme fsroe O/C++, Python
i caofodno PACHPOCPANIEMOT cpedit
Arduing IDE, a maxxce yapasienis
woderaMu pofomomEiNeckux CUCmes o
wero cpednt ROS. 4)
POZPAMMUPVEMELE KONMPOLTED = HE
enee Tum [pozpavasupyessii
mpORTep OORNCER RpeOCmasiRmL

cofinll GENNCTUMERbNBIE MOy,
AACOEOIM YuipOasIME HOPTHAMY - HE

wee 8 wim 4 GHATOZ0ERLME RODIMEMU - HE
enee 16 wm, unmeppeticasu UART,

20 SPI TTL, a makyce Modhviém




Hawmenosanme

T wmsos cvapm " yempoticme A
naspatiomiy petenul " Humeprem
ﬁw;eﬁ”""“'. 5} Haama paciuupesus
POSPAMMEDVEMO20 KONMPOINEDD — Hé
wenee [wem. Ilnama paciupenus dorscna
i ECHEYHETME G0IMOMHOCHE
HOCEAIOYEHUA YHUBEPCATEHOZ0
NUEANMETOHO20 MODWIR K CEmu
cpedemeom unmepibeiica Ethernel.
Adma PacluEpenud doaxcna ofradams
CPIAMY #s00d-aWan0n o8 ROOKINOYER A

OCMBI0 NODKAMYENNA BRELHER
Bl AL 6} Modyis mexHuyecKoso
FpeRLR, npedemastaouil cobotb
pOicREn Na GaTe EEUHCTMENLHO20
UKPOKOHMPOLTEP H UNIESDUPOGARNON
aMePLE, OTECRENLBaIIes PachoINasanue
ppacmetiu wofpascenut Ha MOOYRE 5a
eug CORCIMEEHNEY SWNNCTIMETHELY
wosMoxcHOCHED - ne mekee [um;
Modhit mexHiMECKOZ0 SPENUA OOTNCEN
HTECHEN RIS B0IMONCHOCHTD
[ROMMPHUKGYUY © GRAIOZUNHBLMU
ModyARMY ROCPedCMBOM Wue Ha Baze
HOCAEODEAMEREHOZG HMEpDelica © yerbio
S bHENET REPEATYYN PEZVNhL TS
epenuil 2pynnst modyaed na
FOMGEE BRINHCALIMETBROE
MPOICMED, ROMKTRMEHHOE K OaHROT
uHe. Modyas MEXHUMECKO20 JPENUA
QIHCEH ODECHEYUEAME SOZMONCHOCME
CHHECTERRME HACHPOTIKY Modynr
ECHIHECKOSD JPEHLUR - HACTMPOUKY

FOOPAMCERIA, OKVETRCTT
fnapyacusaemot oGIac LIOOPANCENNA,
oxcene obnapycusaemsx obiacmed
wocumensno dpye dpyvad. Modyae
NECKOR0 TPEHUR dOaNCEN
fieCREYUEaINE BORMONCHOCTI HOCHIPRRKY

M Kparkue npumepHsie Texangeckne | Eanauna

in/m| nﬁnﬂ?g::&;“' xapakTepucTnks (PBIIO) umepeml{n' a
fecnpoaodroi cerzu muna Bluetooth win
WiFi dag cosdanus anmdapamio-
(POSETIMMNBIX PELIENU U
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Hanmenosanme
oG0Py 10BANHH
(PBRITO)

KpaTkne npuMepHbIe TEXHHYECKHE
xapakTepuceTkn (PBITO)

Eananmna
WIMep

Fl OOHOEPEMERNOE OONADYNCENNE NE MENEE
I ) pazausHBy o0uNOYNBIE 0ODEXMOE &
CERmOpE 0030pa, AU00 ke wenee §
COCMAEHBY OILEmos, COCMORMNLY 103 HE
MEHEE 3 PaBivHBX apagdieckux
mpusamudos, Modyae mexinyeckozo
SREHNR JOINCEN Ofla0ame SCHpPOoeNHBIMU
nmepipeticasu — USE, UART, T-wire TTL,
W20, SPTOnn voMMYHERAWNN CO GHEHNIMY
FOdKTIOYaEM b Yempoticmeavt. T} B
cocmag Habopa doadcne exodumi

IPOEME HHDOPMAYUOHHO-CENCOPRBIE
OcIl, MPEOCMAaaTaRIuE Cofot
E‘:ﬂﬂﬁcm na Gaze nPosPaMMUPVEMO0
KONMPOLIEPA 1 UIMEPHMENLNOZD
paemenma.  Lughposou modyie donxoen
oinaoamb SCMPOSHHELM
MURPORORIMINULTEDOA (MIARIO0GIE
yeeroma - He Menee 16 MIy, wiig
GaHHBLY — He Meree 8 Kbatim),
PP ECamMy IR ROMdCIONEN I K
HILW VCMPOICMea. yupossie i
anozoaste Hopmul, {-wire TTL, pamwem
R Hugposod modyre donxcen
OOECHEYUGANTE EOIMOBCHOCT,
] (VHERAYHN © GRATOZHYNBIAMY
rllmq'.‘l,}'m:: RoCpeACmaoM WuMe Ha Oase
pocTedosameETsHO2D umeppelica ¢ yersio
anbiedel REPeoTUU PETyILmMaos
epenuil cpynns modyaet na
e BRNNCTUMETEHOE
DOTCHED, ROGKTINERROE K Oannol
une. B cocmas nabopa doaNeHo
tme: yuhposoil ModYAE maxmosotl
HORKY — He Mexee Tuam, yudposon
odyIe ceemoduoda — He Menee Juwm,
HuPOSel MOYTH KOHYESO20
rnpepumma:r.ﬁr — He meHee Jwim, yudpoeod
Modyis DMyl yeema — we senee Jum,
yubpoanil modyae RGB caemoduoda — e
wenee lwm. 8) B cocmas nabopa 00aNCHE
s ATEMEHmILE OAR cOapRY
mumza ITXHAM: BAKYYMHIR
npucockd — ne Menee Tum,
SAERTPOMASNUNGLE KAGRAN — HE MEREE
T, gaxyymueil nacoc — we menee fum.
%) B cocmas nafopa donmrcen exodume
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HanvenosaHne

ofopyI0BAHAN
(FBIIO)

Kparsse npaMepHbie TEXHHYECKHE
xaparTepucTurn (PBIIOY)

Empnnmma

HIMEpeHn

NIHSIECTHR

P EBHEBIE KOMMISKT, ENaoul 8 cefin
pefinoe nocodue, Habop Gueruomex
EPHBIX ATEMENIOE AR
OIMOITLALPOGSOHIA MOOSTedl
FHERVARYNONKBIY POBOMOE, d Marwee
oepassnoe ofecheveniie AR pabomsl ¢
atopos. TTpospavwsnoe obecneyenie
OANCHO O6ECNEYNEIME MPETMEPHID
HIVAILATHUIO MODER T MOHNIIRYHONKO20
Doma (¢ VeS80, RICCKORAPMELIEREHON 1
BMA-KUHEMACoT) & npoyecce

Gombl, o0ECREYNEANE NOCMPOEHIE

ENNOT MPaexmopun
UNCEHUA HCROTHUMERSHOS0 MEXARUTMA

edOEameNbHOCTIN IOYEK GIA
HUA YEDET HIX NCROTHUMERBHOZ0)

MEXTHLIMI MANUFVIAYRONROZ0 Pofoma,

pospavaioe ofechedentie 00RNCRO

YHONUPOSANTE, KK 8 OmOetbHOCH &
ude Cpedel MODEANPOSANIA, ITK 1§
HCUME MOWUMOPUNEG § PEaTbNoM

PEMERT HPY ROOKTRONEHUT MOODETH
MANUHVIROP ROCPEOCTNEoM
POOOMOMEXHENECKO20 KONMPaTTEp:,
[Ipozpammnioe ofecheyente COANCHo
OOECHEYUBTME E0IMONCHOCHE ROCHIPOEN LR
i o8 3A0aRHBX 1§ IEKVILT
GOGIENBIX KOOPOUHANT
WaNUAIRRHORROZ0 Podord, ZDadusos
FMANEHLTT CROPOCTRER W VOKOPEHIL,
Cnaghuros PECHERTHBIX THANEHWI HOZEYIR.
[IpoepavmHoe ofecresente JoINCHE
O TEONAME 3ATEINTE
ROCAeOSamENLHOCE NEPEOEIENCEH T

ManLRYARmapa nocpedcmaom Nabopa

EPHEIE MOORTEH MOGUILHBX

MO, MAHUIVLAHHORREE poBomos ¢
LIMYNBIME PRUREMY KU EMaTURY
ROMAR KUNEMOIMUK, RAOCKG=

CALHOAR KUHEMAMIUKD, OeRbma-
emamurd, SCARA wan prluaxwenas
wnemanurg, rramdgopag Cruoapind u




N Hanmenosanme
e ofopyaopanus
(PBIIO)

KpaTkne opaMepHbie TEXHHYCCKAE
xapakrepucruxn (PBITO)

Exnanmna
HIMEPEH

WTHSECTHR

PILL), WHCHIDVRILN 1O BDOEKRIUPOSaTH U
POGOMIOE, UNCTHPYRLNY 8 MEmOdim
OCYIPECTIGREN IR UNNCEHEPNLIX Pacyemons
FIP HPOEKHILPOGEHIN (DACYEnTE HOZPYINY
B MOMEHMOE, PACHET MOWHOCTN
MPUECODDE, PACYEm ROPEMER DO
IEMAMURH 1 TR M), UHEMPYRYUNN RO
IPADOMKE CUCTEM VAPIETEHUR U
POSPAMMEOZ0 OBECHEYENIR AR
HIMIEREHUR POGOIAME, MHCHDYIL o
EMOMRY NO PATHABORIE CUCITEM

EHLA C 2T MEMHMME
fﬂ:ﬂff’mﬂ'ﬂ'ﬂﬂﬂi‘ﬂ‘ WHMeLTerma W
@ULHHOZ0 OOVIENIA

L paFoeamensN bl

[oRCcmpyop Gng
IETLEL B0YHO20
REPOSPEMMEPOSIHUA O
LR S RHOM
R LK R

olomaomexnudecswil malop npeonaIHaen
HIVHEHNR OCHOS POGOMOMEXHIKY,
e, YII0E U MEXANUIMOE,
eplixodiowex Q1R cosdanis
momexHuieckix yempoicma, Hafop
CMAgIRem cobol ROMRTERMT

YRV DHBIX JREMENTTOE,

OUHUMETBHBLY 3XEMERMOE U
ERXMANATELH WY ECEUN KONTORHE M TN,
afar MOITATREM RPogOTE
KCHEPILMERNTBL HO Apedmemy ghusura,
OFAIEAME U HPOZPUMMIGHOSamS
ONPIEMEE MOJETN, WF KOMPOHEHTIOS,
OORWUX 8 £20 COCMas, PAboNue MOOLTH
RTINS CHTHONIPNELY
OomeMEXHENECKUX YOPORCTE ©
AMUFUPORANHBLM VNPAGTENHEM, §
YHERE HA ROTECHOM U SVCEHUNHOM
OV, (1 FIGRNOE KOWCTRPYRYUL, OCHOSAHHBLY
il HCMOTBI0EAHI PUIANYHBIY SUO0E
(HepeOay (8 MOM VUCTE YEPERUNLE U

A amBIX) @ MAKICE [T Na208.
Bompoenimie Secnposodnsle cemesnie
peuenun (Wi-Fi u Blueroath),
MERCHOCITID WMITEZDaNI &
ecrramiem ofnaunsiy 110,
OECHEYHEANM SOLMONCHOCTIE

HECKO20 HIPNEHIE MEXiof0anl
HMEPHEMA SEWCH U OCHOE
KYPCCHBEHHOZ0 URMELTEKmA.
ECHENNELEMCA BOIMONCHOCTHE
FrueduNENUA HECKOABKUX POGamos,
ofipanibe 43 nodobnux kabopos, &

22.00
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Hanvenopanne
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YHUNECKDE IPENUE 1 HPOMBIULIERHING
Bomomexnury. llpedyesmompena
b palome: nabopa ¢
OAHTIETBHBMY OO HBLME
paicavil, JTpedvesMompens MU
& APOSPAMMUPYEMBIX KONBIPOLREDA &
TACHUKOEBY KOPRYOAX, NOZ60IRNLIIT
DEPEMENHG COF0QBMNL 2 eapuanma
POETHYHOZ0 HETHAYEN L,
EROUYE BOIMONCHOCHTE PAGONILE KK &
ROGOM PENCIME, MUK N GEMOHOMHD,
FEMLAORA PeatiIoeants 00VieHue
NPOSTHUNY 8 HECKOABKUE cPedax
RO MO PATTUYHLIE B30y (K
epy, & cpedax Mblock, Arduino [DE,
a azsteax Scrarch, C, Python, micro
Purhor). Kax Mudaavs oous ue
KOHMPOLIEPOS LAMEET dCHTPOSHIYN
ORePAYUORKINO CUCMEMY, acmpoennue Wi-
Fiu Bluetooth, nopm 048 ROOKIKNERUR
HOCAE008aMERLND COROUNAEMBLY GEHEUNLX
poticme (He menee 20 oduosperenno
ROOKTOYAEMEY yempoiicme). Kax
LNILHYM OOH 13 KORMPORTEPOS HMEETH
OECHOCHTD OO0ROSPEMERRON SARUCH NE
enee 8 ApPOPaMM, € 80IMONCHOCTRBIO
IepeRToYeHIE Mexedy Hiovil Kaw
MNEMPM OOUH 13 KOHMPOLIEPOS WHEen
WNHOyEentHbE Oucred (TPS),
ORI SBISO0UTE OOaNREE ©
ATMYUKDS 8 GUde matnuy u Zpagunos, d
HAKIICE COIOTRAME ECHPOCHHBE &
olmpoLiep eudeouspal, Konecmao

PHCOPOE 1 HCHOANIMETBHBLE YOMPOTCs,
SEHPOENNbIX & 00U UF RONMPOLIEDPDS, - HE
enee 10 wm. Ofies KoAuYecman
Dremenmaos & Habope ne menee 400 wm., &
FIOM YUCTE ROOKINdEMbE MODWTW -

Tuetooth ModVRs, = OR0INOE OamyLE

- PRLDAIEYROG0H OamunK

CCHIORHUR, - QQMYLK Heema, - damyux
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cemu Humepwem g nocaedyiotgeso
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Cpasoaamenibll
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EXCMPOHUNE U

OO MEXHLKE

afiop dorncen Goims npednasnayen 0aR
SOENIT WYeONBIX BaHAMLL 1o
TPHEN N BCHOE MEXAMPORUNK 1
BOMOMEXHUKY, HPGKMUNECKO20
HDUMENEHER GOT0EREE RTEMENTTOR
SRERMPOMUCY 4 CXEMOMEXNNRN, o MaKiee
maubingee pacnpocmpaseniol siedesmuo
BaTsr U OCHOSHEIX MEXHUNECKIX Pelient,
RPUMEHASMELY HPYW HPOEKITHDOSIHIN 1
DOMOMUHDOSANIE PasTiMKbL
LHMCEHEPHBIX, KUGEPHEMUNECKIY |
rempansdensx cucmes, B cocmae nafiopa
TNCHE! SXO0IME KOMAIERITIONLE 1
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KOWCHDVRRHNEHOHN, ATERMPEYECRaE,
WPAMHOT 8 APOSPaMMNGT
OEMECTIIMOCTILK dpye & dpyaom. B
ACMAs Habopa OoTNCER EX0ONTE
TR KORCIPYVKHIENBEY JIEMEHI0E
Memania 08 efopru Maxema
MAHNHVIRYNORRO20 POGOMA U KOMRIEKm
eI NN ECKILE KOHCIPYRILEH b
AEMENMOS QR cOOPRU Marema
ofwsrozoe poboma. B cocmas nabopa
M GO0 PUEO0a PAIALMHOZ0
WA MOMOPEL ¢ HRIEZPUPORARNEIM WAL
EHEMNLM OamNLROM ROAONCEHIR — He

VRDCGETEHICE @ IAR0E0M PENCUME — HE
enee 2uom. B cocmas nabopa doascus
Se00mE ATEMERmIBL OAR cOopru

SR MMAOAD FAXEEMA.) SR VAIER
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EACHCHOCIHIN ORPYRCIOWMET Cpedl — He
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gowontd - He aened 10 My, wiima
daHHEx — He Menee 8§ Kbatm),
LMIEPDETCAMY QAR RODKTHINEHUR K
AHENINIM YCPORCTEAM. Yudpoase u
aranoeodue nopims, 1-wive TTL, pasven
muna & B cocmae nafopa doamces
aroduth KOMITERNT YHUSEDCLTLH T
SLIYLICALIMETBNBLE MODWIET,

pedemaodniouuy cofofl Bazomse nuamy,
j PUCHIPERUA QLR CEMERNA0
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noR0iE Hazpyaxl. Brodfugne & KoMIIeKm
VERMPOTCIER GoameHs ofiaoans
ooHOEpeMENNDH mﬂcmp}mmuﬂﬁ.
1 mp:.rueemﬁ ARPIPTMHON U

- HOT COBMECTIBAOCIIEG Opye ©
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pedCmastams cofoll RPOZPAMMUPYEMELE
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oumposiep & cpede Arduino IDE
IHATO2 U H B Ca0b0dHD
PICHPOCMPARAEMBIX Cpedax paspalonti.
(bazoaar neama doaxena obnadams
ECTPOENHBLYMU URmEPelicaMn ORR
FOSRTIONENTE YIPPOGHIT 3 ANARO2086
MPOUCTE, GCIPEHHBLM

mepdeiicanu USB, UART, I2C, SPI, 1-
ire TTL, Bluetooth, WiFi. [Trama
macipen s doaxeH 0DECHEYIEamb

SO EMONCH USROS R
VHHEEPCATBHOZE ERYNCTUMEREHO20 MODYWIR
i ceml nocpedcmaoM uwmepdelica
Ethermet, ITaama pociiupenin 0oaxcng
ofinadams ROpRMaMy feodd-aiaeoda O
KIOYEHLUR YUPOSEY 1 ARATOS0EWT
oficme, uwmepgeiic SPu
MCHOCHTEN ROGKTIONEHWE fHEMNHEU
B s, JIrama peciilpena ons
KARYENIR CILTOSOH HAZPYIRU dOTRCHA
ECRENUAIE SOIMONCHOCHTD NPRMOZ0
OONTKIMEHTA SHEWHEN CLUN0E0T RAZDYIRL,
MIEKNCE PEZVIUPYEMOT HOZPYI
cpedomsosm PWM unmeppeiica, B
Mt o GOANCEN BX00UE
POZPEMMEPVEMbIT KONMPOLTED,
BecREVNEOMNUN SOIMONCNOCTD

VI ECHIEAMS PaIpalomsy

MAMKOZ0 KOO0, NEROTEIVE

pasivyposaiis CC++, Javascript.
DOSAMMUEVEMBIT ROHTPOULIED DOINCEN
AAadams ROpIIEME QIR REOKIMNENTR
UPPOSHEE 1 GHATOZ0GBIX YCMPOUCIE,
PPOENHBIMEY FPOSPOMMUPYEMBLIY
HONKAMI 1 STERIDOMETARUNECHIUMI
MOdpILME AR OPRANUTILUL CHCTeME]
DVYNOZ0 YRPAEAENIA, GCIMPOSHHBLMY
PAMMUPVEMBLME COEMOAUOOAMY T8
uRayu PAbovesn pexNciMa,
cmpoennbl inmepgheticany USH,
USART, I2C. SPI, I-wire TTL, ISF,
Fthernet, Bluetooth, WiFi B cocmas
Hefopa OoRMCeN exXo0umb MOO)TL
ETHUNECKOZ0 IPEHUA , RPeOCOERIOuNT
E}&M FRNHCALMETbNOE VCMPOUCHED £0
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51 2MB, obves SCRPOCHHOT RAMAMY - He
venee ST, unmezpupodannod wavepol
(MAKCIMAILHOE PaIPEENNE
FHOCONOMOoKD, HEPEOIEIEMOZ0 M0
mepgreiicy USB - ne menee 2592x 1944
J u onmyseckol cucmeson, Modyne
PIEXMUNECKOA0 IPENUR doaxeen ofnadams
CORMECHILM OB © PALIISHBLMY
FDOSTUHMUME VERBMU KORMPOLTEPAMY ©
FOMOUgbG WHmepgheticos - [-wire TTL,
LART, I2C, SPI, Erhernet. Modyas
FHEXHUNECKOZ0 SPENNA DOIRCEN
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EPEHNN U BIYHCNENUT ROCPE0CHE0M
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OMCHOCMEDN BCMPOEHHOZ0
uxponpoyeccopd. Modite MEXHEYECKO0
PENIA donmcen ofnadans
OFIMONCHOCTIER KOMMYHUKSLLL ¢
HONOSUYRBIME MOOVIAMU ROCPedCmS oM
unki Ho Gase nociedosamelshoze
mepehefica ¢ easio OaibHEen
pedayn PeIVALMIMOs EIMepenuil
VI MOWIEH HO PRDOEIAUNEE
BN LCIMTIEAbHOE VOPOTICHED,

yennoe K daunodl wune. Modvis
WNECKO20 IPERUR JONRCEH
e ey Eamb NECTHDOUK PesciMod
paBontsl - HACWPOTIKY IKCAOTULL,
Baranca ferozo, YEemopasNaCIHbIX
COCMORTARONNE, RAouadu
pfnapyscusaemol ebigemu wrolpARCeHIA,
oxpyERocm ofRapyecisaemon obracmu
20 OPANCENLR, ROLOMCEHUE
ofnapymcusdersx obracmel
OPRHOCHIETBHO ApYe dpyad, MaliuHHOE
OFyYeNnE RAPIMEMPOE HETPONNBIX CEmei
1 oOHAPVICENUR 0ObERmos, dopmy u
AROOUPOSAHNBLE INAYEHUR

MPACMHOCTY, PAIMEPOE, KPUSUTHE! U
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HOAONCENUA PACROTHASAEMBEX AUNUTL.
Habop doaxcen obdecneynadms
BOIMOBCHOCTIL POIPRGONTIN MOCETH
MODUTBHOZ0 pofdoma, yRpaairesol ¢ FPV-
PENCLIME ROCPEOCIBOM RPOZPaAMMHOZ0
ofecHEHER IR B8 REPCOHATbHO20
HOMRBIOMEDT 1 MOGUIBHELE Yompoidcme Ha
fase OO Android wau 108,

A eCHENHEOW 20 SOTMBNCHOCTHE

VHPQENEHUA MoGuasHem podomon u
TR HIBLM MOHUITVIRITIO oM
CPEACMBOM Zpaghuueckozo ummepgdeicd,
YN & Cefl Nalop KHOROK U
epeTiovamened, dxcodcmuk, ofracms
18 emofpaxcenun eudeo. Halop dorwcen
fecReYuFame G0IMONCHOCTE MIVIEH A
CHOE Paspafomiu RPocPaMMNEE ¥
RADEMESY KOMRAEKCO8 HHNCENEDNELX
meM, pewenuil @ eepe ""Humepiem
el ™", @ makace pewenu 8 obnacmy
OOmOImETHIR, BEKPOCMSENROZ0
MELTENNLS N MalHRo20 ofvuenis. B
octics RaGopa doaNcHe exodume nocobue
WIVHEHLR? OCHOS JRERIMPORNKY W
creMomexHuKY, peiienud] 8 cdepe
"Humepnem seupen"", paspaGonii o
ppomomyRiposane Moderel pobomos. B
cocmas nabopa doaNcHe exodums nocofive
I IPNEHUNG OCHOE PAIPalomKL CHCREM
EXNUYECKOZD IPENUA U ITEMEHMOR
KYCCHEEHNO20 MHINELIERIE.

Hapneropaaae

pasea:
"EcTecTBeHHOHAYYH
FAanpanneHROCTE"

}B HABOP EXO0IM Geck TaBopamopbLe
exmponnse 200 2, crupmaoeia

afiopamopHas, SOPoNKa KORUYECKUA,

ouxa cmexannnad, apobupxa ITX-14 (10
e, emaran escoruil ¢ woctkom BH-50
Memuol (2 wryRn), yunmop
epumenpusil 2-50-2 (crmerasunsiy, €
DUMEDMON Kstikoil), wmamue 0is

upox na 10 2néad, saxncum

Gupounbill, wnamens-noxcewrd (3

myii), Habop duanonos 018 Spanens

cmEapos 4 peakmiuses (ofvem daakona
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moycl, YUHANHOD WMEePUImTeRb bl ¢
ocurom [-500 2wy, cmaran
wicokud SO0 mn (3 wenan), wafiop epuei
18 MEIMES ROCVOS (EPUE 008 MEINTRE
fupow - 3 wimyicn, et ARG MbIHIBT
ol - 3 weryru), xaram Geandi x5 (2
FRVKIL), HEPYGIIKY PEFUROSRE XiMiyery e
Ol (2 WimyKL), OYKEN FALUEUTTIRE,
ahirempit fesaxchse (100 wnys),
omioyee daa crupmoeor (0,33 o). B
COCMad HABop EXo0am Pearmues
ELTROMUHNE, FOENEI0, DOTANIR KECRONE,
MEMIILTOPINNG, eHORRILTEUN, AMMETE,
kcud godopoda, Kumpam cepefipa u
pyeue; & offujel caoxcnocn - 44
UHEIX SELjECmE, NEROTLIVEMBLY DR
CCMAGTERUT KOMRIEERIOE PDEARMUE0S NPU
MUY SKFEMENAYBOHHBLE
KCHEPIUMERTHOE RO KYPCY WRKOABHOR
U,

Hwdhposan
rafopamops o
ROROZUY

(Ofecneyusaem nposederue yelnozo
PROFOZHNECKO20 MONUMOPUNRZa
HCmMpYMERMAanEREMLT Memodany, Hatop
tpLueuﬂem HPU MIYNEHUN IKOR0SHN,
SUATOZHN, TUMLL, 2e02pagnn u
PP OOREOSHYA, O MAKNCE OAR
O LUEUOVATEHBIY HOCAeO08aNIT 1
npoeRmHOll DEAMEAEHOCTIN WRATBNIKOS,
Fammexmayun: Fecrnposodnod
A TEMUCTMYLK RO SKOTOSUYECKOMY
HOHUMOPUNEY € 8-10 SCmpOoeHibIME
Oamutmai Jamyun Humparm-uoHog
Tamyur: xaopud-uoxos Jamuux pH ¢
HORGIOHOM HIMEPEHUA He yoce yem om [
14 pH Jamuux eAa¥cHocmu ¢
umcrzonom uasepenia .. 100% Jamyux
CAEMENHOCHTN ¢ OUANAZOROM UIMEMEHUA
¢ yowce wem om O do 8NN ax Jamyux
EAMNEPAMYPEL © OUANAIONOM UIMEPENUA
youce wem om =20 da + 140C Hamyux

epenun ne yce vem om (0 do 200

il s om O do 2000 mpCu; om 0 do

wrCn Tamuis mesnepamyps
efi cpedtl ¢ OUANAFTHOM
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wacmoem ne menee wes om 50 Ny oo & kly;
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uanasonos wamepenus om O oo 200 NTU
Arceccyapel: Kabeaw USB
cocounumetsnbid (2w ) Japaduoe
oiticmen ¢ kaleren minil/S8 USH
anmep Bluetooth 4.1 Low Energy
MEpNEHD AR FANPERTENIA DamyUKoe 8
mamuee Kpamioe pyxoscdemean no
aMCTIIyamauy yudposol 1aGopamop
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mJuunpmmm wpam: 64 — 1280 Chepaspe:

Tun Muxpocrona; Guorozuyeckui Hacadxa
crona: Monoxyuipaar Hasnavenue:
Eaﬁopamﬂpuuﬂ Memod wccredoeanis:
caentioe Hoge Momepuan onmuKu.
onmuneckoe cmexto Vaenenue

WF16x Ofvexmusn; 4x, [0, S0xs

(modmpycunennsi) Pesolbsepral
anoexa: na 3 obsexmusa Tun nodcaemin;

SepRano Wik caemoound Pacnororcenis
MOOCEEHTCE; SEPXNAR 1 HuXCHAR Mamepuan

siair 90 Hemounwoe numanier; 220 B/30 My

[mpnyca: semans [Tpedmemuiti CHIOTNK,

Uncno Mezantgceiet: 1
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